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(54) (57) CnOCOB PEMOHTA 05&UIHOP 
KO/IOHHbJ, BfuiioMaKHUHfi cnycK b Nee rcxj>- 
pHpoBaHHoro naipy6Ka h pacuiHpeHne ncfeteA- 
Hero ao ANaiieTpa oocbahoh kqaoh'hu nyiew 
npoTHMCKH nepea Hero HwcTpyjueicra, otauhoio- 
mu&ca TeM, mto. c uejibio noBbimeHHR HaAe*- 

HOCTJt nepeKpUTHH HHTCpBaAB HapyillCHMfl. 
OnyCKaiOT AOnOJIHHTeAbHfalA r(4pHpoBaHHbifi 

naTpyooK h ycTaHaBjiiiaaiOT c 3a3opoW no -rop- 
uy c ocHOBHbiM, • pacujHpnioT o6pauieHHy» k 
ocHOBHOMy naTpy6ny KOHitCByio nacrb Aonai- 
KHTeAbHoro naipyoKa h CMemaioT ero ao yno- 
pa b panee ycraHOBJieiiHwAt a 3aTe*i npoTHni- 
Bam HHCTpyMeHr nepe3 Becb iiatpyooK. 



§ 

is 



cn 



to 
to 
to 



BEST AVAILABLE COPY 



1 



1 



20 



Mi'MNCMMM | IM .II*K|U* I.IISMI* Iff «'P V|'| M'llll k'IH 
l» i^m;|JHIJ\ Mi.ltfllH.I\ t'KH.IAHH Ht'tJUHMOM II. 
l.liOHOM lipOMIJMUrHMiH IM. R U3C THik'TH Mj>ll 

kiiiniT«i.ihMn\i poMuiuc onVaAtiu* Myimiii. 

II IBlYTOH i'lltkoti \ 1 T.I HOB KM nx|)piipoliaHIH» * 

10 iiarpyftKa b ipyfiax ii\tcm p;iciinipciuin cm 
rnKpiMi TB«»M Bipuea ( I j . 

Hca'htaikom Aauuoro cnon>6a ah-iacka 

IIIMKIH* KaMCOTBO peMOHTa. MTO OfibHCIIHCUH 

ipy;iiiocrri>Ki oCccneHciiiiH pasHOMcpitoro pac* to 
iiiiipciiiiH nxfipiipfmaiiMoro naTpy6Ka no Bccfi 

aiMMl*. flpil riLlbHOU IIOBpOKACHIIIt KOAOHHbl 

11 riaiMiioil Hcaimifiic riapnAa oocaAiiasi koaoii- 
11a MOMer 6utb napyuieiia, a itepaBHOMcpnoc 
paciiiiipciiiic naipyoKa iipitBOAiiT k VMCHbme- 
huh) cm fipoxo.inoro cchchhh. t5 

Hanftaicc 6Viii:«kiim k upeaiaracMOMy hb- 

AflCTCH CIKICO6 pCMOHTa OOCOAHOH KOAOHHbJ, 

bka wiatottuiit citycK b hcc ro<J>pHpoBaHiioro 
naTpyfiKa it paciimpcHiic nocAeAHero no ah- 
aMCTpa o6caahoh Kaiomibi nyreM npoTiUKKii 
•iepc:i iicro iiHCTpy.MCHTa \Z\. 

HejocTaTOK njBCCTiioro cnocotia 3aK.no- 
MacrcB b Ma.ioM iiaAexcKOCTH nepeKpbmiH 30- 

IIU liapyiHCHIIH. MTO CRfl3aHO C BO3MO)KH0CTblO 
C.IVMBCB B npaKTHKC pCMOHTa OOCaflHUX KO- 

.101111. Koraa nooe ycTanoBKii ro^piipoBaiiHo- 25 
ro naTp\6Ka itcrepMeTitMHocTb coxpaHHeTCH. 
uptiMCM 3ohh iirrepMeTiiMHocTii. nan npaBHAO. 
iiaxo.iitTCB HciiucpeacTseHHo Nan hah noa yc- 
TaiiofUt*iii<M\t paHce naTpy6KOM. /litKBHAiipo- 
narb ifiy Herep\irm«iHOCTb mojkho TOAbKO ny- 
tcm ycraHOBKii aono.iHiiTenbHoro naTpy6Ka b 30 
cTbiK k v>kc ycfaHOB.ieHHOMy. 

Ue.ib looopeTeHH* — noauujeHHc naAOK-. 
iioctii ncpcKpbiTMB wiTepBaAa HapyuieHiiB. 

ri(x:TaB.iciiHaH ueAb AocTHraeTcn tcm. mto 

B CIKkTOOC pCMOHTa q6caAHOH KO/IOHHbJ. BKAK>- 

hbioiiicm cnycK b mcc ro({>piipoBaiiHoro naTpy6- 
Ka 11 paciiiiipcittic nocicAiicro ao AHaMCTpa 06- 
cbahoh KOLiOHHhi nyTCM npoTHmKH Mepo3 Hero 
HHCTpyMcina, cnycKawT AonoAHHTeabHbiH ro<J>- 
pupoBafiHMH naTp\6oK h ycTanaeaHBaiOT c 3a- 
3opoM no Topuy c ochobhum. pactuiipniOT 66- 40 
pauieHHyio k ochobhom)- naTpy6ny KOHuesyio 
MacTb aonojiHtite.ibHoro naTpy6Ka 11 CMeiuaiOT 
ero ao ynopa b panec ycTaiiOBACHHbiH, a 3a- 
tcm npoTfiriiBatOT MHCTpyMCHT Hepe3 BCCb naT- 
pyftoK. 

Ha <}»»ir. I -5 noxaaaiia nocieAOBaTenb 
hoctk ycTanoBKii Aono.iHHTCJibHoro naTpy6Ka 
MaA ochobhwm; hb 4>Hr. 6—10 — to *ce, npn 
ycTaHOBKC AOHo.iHHTdbHoro naTpy^Ka noA 
ochobhum; Ha i()Hr. 1 1 ^ ceqeHne A— A Ha 
(|>Hr. 3. 50 

Chiho6 BK.nonaeT nocJieAOBaTe^bnocTb one- 
pamni c micTpyxcHTOM t. HanpiiMep. c paAii- 
a.ibiio pa( iniipfliomHMCfl kohuom. HmrTpyMenT 
onycKaioT r t KBa^Miiy Ha Tpyoax 2 k MecTy 3 



it.if«\ HU'HIt'l .!,;»•« »M Ko.biHIIIJ « POIo.IHHlt .il. 

HUM m«t>pHp<iPaHHMM liai|H^MIM I H \IH»|Mi\1 "l. 

KI(KMC.ioBaic.tbii4H'ib (Hie pa 1 111 it im i imm^v 
npn pafkirc ciiM.iy BBcpx {tpnr 1 fu. NVia- 

HOH.ll'HHMli paHcc II.iaCTUpb B HH.lC n>4>pH|lil- 

Bamioro naTpy^Ka 6 3aiiiiMaeT ntuoKCHitc. no- 
Ka3aHitoc na ^tir. 1 , 11 Hapyuucmte 3 060a a ho h 

K0.10HHM OCTaCTCR HCnepCKpblTblM. HaMHHaB OT 

t ratoBw ruacTwpH 6 11 bmuic. Xlono.i h h t ca h - 
iiwH ro^pitpoaaNHUH narpy6oK A onycKacTcn 
k pancc yc Ta ho B*ie h 1 iom y iwacTwpio 6 c hh 
TcpsaAOM ot Hero no Topuy. 

3a tcm b Tpy6ax 2 co:<Aann Hj6tJT<mHoc 
Aaaaemie >khakocth, paBHoe 1/3 pa(Scmem Aaa- 

AeHHfl. B 3TO Bpe.MH HHCTpVMCIIT I pactlltipHeT 

iLiacrupb b npeAcnax. noKasaniiux Ha <|Hir. 1 1. 
t. 0. hc iiaiHocTtio. CuctuieHHC ruiacrupn c ko* 

.1(>H HO ft |ip0H30HACT .IHHIb* FIO BblCTyiUM. (Ipit 

BceM 3tom npoTB^Ka HHCTpyMCHTa I b iuac- 
Tupc (t|)nr. 2) cocraBAHCT Ha*ia*ibHyio naciu 

CTO AAHHbl, HTO n03 BO»1HT ACTK0 CABHHyTb CfO 

BH113 ynopoM 5 ao koht3kt3 b panee ycTamm* 
ac h huh nAacTwpb 6 6e3 HaxAecTKH "(<J)nr. 3 
h 4) 11 nepeKpbtTb HHTepBaa Me>KA> mhmh ao- 
nOAHHTCAbHfalM n.iacThipeM 4. 

FIOCAC 3TOrO AaBACHHe JKHAKOCTH B HHCTpy- 
MCKTC 1 CHH/KBIOT AO HyAH. PaAHBAbllfalC HB- 

rpy3KH HHCTpyweHTa 1 Ha naTpy6oK 4 yneHb- 
uiaioTCH. it oh nepeBOAHTCB b HasaAbHoc* no- 
Aoxceiiite ((J>nr. 3). YnopoM 5 cMeiuam naTpy- 
6ok 4 bhh3 ao ynopa B.paHee ycTanoB.ien- 
Hufi aaacrupb 6. nepcKpuBan MHTcpaaji napy* 
meHiifl (4>Hr. 4). Hh>khhh MacTb naTpy6Ka 4 
ynitpaeTCH b aepXHioio MacTb panee ycraHOB- 
AeHHoro ruiacTbipn 6. B MecTe cocahhchhb no- 
AynaeTCH re pmcth m hoc cocahiichhc AByx toh- 
koctchhux njtacTwpcA h nocAe 3Toro HHCTpy- 
vteHT 1 npornrHBaioT Mcpe3 naTpy6oK 4 ao bw- 
xoAa H3 Hero (<|>Hr 5). 

B npoH3BOAcTBe paooT no ycraKOBKC iwac- 
TbipH b oocaanoA KOAOHHe ecTb Bapna HT,. KOr- 
Aa nAacTupb paciuHpaeTCH HHCTpy mchtom I 

CBepXy BHH3. 

riocAeAOBaTeabHOCTb onepauitH no npe^-ia- 
raeuoMy cnoco6y b 3tom cJiyMae anaAOrHHHa 
nepBOMy BapnaHTy, TonbKO Aonoa h htcji bH u ft 
naTpy6oK 4 ycraHasAMBaiOT 3btb)kkoh Tpyd 2 
BBepx ao ynopa b panee ycTaHOBACHHufi nAac- 
Tbtpb 6 B 06C3AH0fi KOAOHHe (4mr. 6-10). 

TaKHM o6pa30M, HcnojibjyH npejuiarae.MUH 
cnoco6 coeAHHeHHH n^acTwpefi mo*ho nosw- 
cHTb HaAe>KH0CTb nepeKphiTHH Hapyuiennoro 
HHTepaa^a o6cbahoh kojiohhu. 

ripeAAaraeMUH cnocoti ycTpanaeT noBTop- 
Hoe ueMeHTHpoBaHHe oocaAHbix ko^ohh qepea 

Ae(J>eKT B KOAOHHC 

YcTaHOBKa AonaiHiire^bHoro n.iacTwpn 3h;i 

MHTeAbHO C0Kp3THT It BpCMH, 33TpaMHBaeM0e 

Ha npHroTO&neHHe h 3;jk k y MaTcpnaAOB mc- 

pe3 AC<|)CKT B KO.TOHMe. 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2]. 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 
sleeve; Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 
Fig. 1 1 shows the A— A section in Fig. 3. 

The method includes a sequence of operations with tool 1, for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 
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of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig. 11 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6. At the location of the joint, a Ieaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig 5). 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 



1051222 



[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 

B B 

Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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[see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] 

A— A 

Fig. 9 Fig. 10 Fig. 11 
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